The majority of high-stakes tests from elementary school through postsecondary education include the timed impromptu essay as a measure of writing performance. For adolescents with writing disorders, this type of evaluation often presents a significant barrier. The purpose of the current study was twofold. First, we investigated the influence of handwritten, typed, and typed/edited formats of an expository essay on the quality scores received by students with (n = 65) and without (n = 65) dyslexia. Second, we examined the contribution of spelling, handwriting, fluency, and vocabulary complexity to the quality scores that students with and without dyslexia received on the same writing task. Analyses indicated that vocabulary complexity, verbosity, spelling, and handwriting accounted for more variance in essay quality scores for writers with dyslexia than for their typically achieving peers. Both group and individual student outcomes are reported to better understand the needs of struggling writers with dyslexia. Implications for assessment, instruction, and accommodations are discussed with an eye toward reform efforts that target improved teaching and learning.
T he timed impromptu essay is central to writing assessment from elementary school through postsecondary education. For an adolescent with written expression deficits, this essay requirement often presents a significant barrier to graduation from high school, entry into and exit from postsecondary institutions (technical schools, universities), acceptance into professions (licensure), and success on the job. Although many professionals consider timed impromptu essays formulaic and unresponsive to the process of writing, the fact remains that such tasks are often levers of success for students (CahalanLaitusis, 2003; White, 1995) . In fact, today even most portfolio writing assessments include one or more impromptu essays. It becomes critical, then, to understand the specific writing subskills that might contribute to students' performance on impromptu essay writing, so that we do not penalize students with writing difficulties while ideological battles are fought over what constitutes the most effective writing assessment and instruction. Quite possibly, if we better understand the barriers for some students who are required to write essays in a timed situation, professionals might identify and implement needed reforms across current writing curricula.
Standards-based reform has led to an increase in the use of impromptu essay tests as the gatekeeper for promotion and graduation. Moreover, federal mandates require that students with writing disorders be included in all schoolwide assessments (Individuals with Disabilities Education Improvement Act of 2004; Title I of the No Child Left Behind Act of 2001). Preparing such students for success on essay writing-as well as determining scientifically based accommodationsrequires immediate attention from professionals. Cahalan-Laitusis (2003) highlighted a need for more research related to students with writing disabilities in order to better understand the predictive ability of writing assessments, the effectiveness of accommodations, and the sources of rater bias.
Understanding the contribution of specific writing characteristics (e.g., handwriting, spelling, number of words produced) to the quality scores that raters assign to essays could provide professionals with guidance in determining effective instructional strategies and accommodations for students with writing disorders. For instance, if verbosity (number of words) can significantly bias a rater, then instruction to increase writing productivity is critical for writers who struggle to efficiently generate prose. As another example, we have learned from reading research that vocabulary knowledge has a significant influence on decoding and comprehension performance (Carlisle & Rice, 2002) . If word complexity-separate from word productivity-influences quality writing scores, an increased emphasis on vocabulary development should be an essential component of the writing curriculum. To assist writers who experience difficulty in obtaining passing quality scores on impromptu essay tests, we must examine all important indicators to determine the nature of the difficulty.
Written Language Characteristics of the Adult Population With Dyslexia
Written language disorders are symptomatic for a large percentage of adults with learning disabilities. Specific difficulties with handwriting, spelling, syntax, organization, and writing fluency are often characteristic of dyslexia (Gregg, Coleman, & Hartwig, in press ). Researchers have identified direct and indirect relationships between the underlying cognitive and linguistic processes influencing specific abilities required for written expression. For instance, Abbott and Berninger (1993) found that the path between orthographic coding and handwriting was significant, but that fine motor skills contributed only indirectly to spelling performance through orthography. The importance of phonological and orthographic awareness to handwriting and spelling performance has been well documented with the adult population (Bruck, 1993; Gregg et al., 2001; Hatcher, Snowling, & Griffiths, 2002) .
Investigation of the nature of poor quality ratings requires an examination of the relationship between the microstructure (sentence level) and the macrostructure (total text) of a writing sample (Kintsch, 1998 (Kintsch, , 2004 Van Dijk & Kintsch, 1983) . Writers with dyslexia often demonstrate problems with semantics (word usage in context), grammar (e.g., agreement), and mechanics (e.g., application of punctuation and capitalization rules) that have direct and negative effects on written syntax. Furthermore, writers with poor executive functions may make sentencelevel monitoring errors (e.g., leaving out words) when faced with the taxing demands of planning and composing an entire essay. Researchers examining the written text of children with learning disabilities have noted that these writers often demonstrate difficulty with aspects of executive functions, such as planning, monitoring, evaluating, and revising (Englert, 1990; Graham & Harris, 1999) . The relationship of executive processing, working memory, and long-term memory to sentence and text construction continues to be debated, particularly at the adult level (Hayes, 2004; Kintsch, 2004) . Whatever the etiology of writing problems, it is apparent that a majority of young adults with dyslexia perform below average levels when asked to produce a timed impromptu essay. Examination of these written products, their linguistic and structural features, and the different profiles of writers who demonstrate difficulty with timed impromptu essay writing will increase the understanding of professionals who are concerned about identifying effective writing instruction and accommodations.
Fluency and Quality Scores
Fluency is a critical construct to address in the evaluation of writing. Fluency is a term that may also be referred to as verbosity, or productivity; it is often measured simply by the length or number of words in a composition. Caution must be used with variables such as word counts, however, because such proxies give no indication of whether a student actually finished writing down his or her ideas. Gregg, Coleman, Stennett, and Davis (2002) investigated the written discourse complexity of college writers with and without learning disabilities. They found that verbosity, quality, and lexical complexity were significantly correlated. In particular, verbosity and quality could not be viewed as separate constructs but were statistically co-occurring functions. In other words, raters awarded quality points in a way that was directly proportional to the length of the essays they rated. Vocabulary and fluency proxies-number of words (tokens), number of different words (types), and number of words with more than two syllables-were the best discriminators between college writers with and without dyslexia.
Quality Impressionistic Scoring
Quality scores for essays are most often obtained via a guided procedure for sorting or ranking texts; such a process is referred to as holistic or impressionistic scoring (Cooper & Odell, 1977; White, 2001) . A rater is guided by a scoring rubric that describes the features to be evaluated and identifies high, middle, and low quality levels for each feature. For example, the linguistic construct referred to as cohesion might be assessed using a scale from 1 to 3. The score a rater arrives at for each feature or subscale is derived impressionistically, after the rater has practiced the procedure with other raters. Such a scoring procedure has been identified as a valid and reliable means of scoring large samples of writing (Cooper & Odell, 1999; White, 2001 ). However, as Gregg (1995) noted, holistic scores tend to distinguish good writers from struggling writers but do little to distinguish between various types of underachieving writers.
Handwriting Bias
Several studies have compared the difference between the quality scores of handwritten and word-processed essays for students with and without disabilities (Arnold et al., 1990; CahalanLaitusis, 2003; Hollenbeck, Tindal, Stieber, & Harniss, 1999; Powers, Fowles, Farnum, & Ramsey, 1994; Russell & Plati, 2001 ). Consistently, research results have indicated that student papers that are converted to word-processed versions receive lower scores than do the original handwritten versions. Arnold et al. (1990) attributed this trend to a "reader empathy assessment discrepancy (READ) effect" (p. 221). The READ effect involves the tendency for raters to identify more personally with the authors of handwritten essays and thus award higher scores. This effect has been found both when examinees' essays were originally handwritten and then converted and rescored in wordprocessed form and also when originally word-processed essays were converted to handwritten form and rescored (Powers et al., 1994) . Furthermore, the score discrepancy between handwritten and word-processed versions was significantly greater for lower quality essays than for higher quality ones. In short, students with lower quality essays suffered more when their work was evaluated in a word-processed format. The doubleedged sword for students producing lower quality handwritten essays is that they tend to also produce less legible or neat handwriting and numerous spelling errors-features that also negatively influence raters (Briggs, 1970; Gregg et al., in press; Gregg et al., 2002; Markham, 1976) .
Early in the 20th century, concern for children with poor handwriting led to the development of scales measuring the readability or quality of handwriting (Ayres, 1912; Thorndike, 1910) . Since that time, two main approaches to evaluating handwriting have been used by professionals: a global-holistic evaluation of legibility (Mather & Woodcock, 2001; Rosenblum, Weiss, & Parush, 2004) and an analytic evaluation of readability (Larsen & Hammill, 1989) . The global evaluation scales require raters to judge handwriting holistically by comparing it to examples of graded handwriting samples. Analytic scales, on the other hand, evaluate legibility by applying predetermined quantitative criteria. Rosenblum et al. (2004) compared digitizerbased, global, and analytic evaluations of children with and without dyslexia to determine the most effective means of measuring handwriting legibility. Their findings supported past research that identifies overall global handwriting systems as the most reliable and practical way to assess legibility (Dennis & Swinthe, 2001; Graham, 1986a Graham, , 1986b .
The purpose of the present research was twofold. First, we investigated the influence of handwritten, typed, and typed/edited formats of expository essays on the quality scores received by students with dyslexia (WD) and without dyslexia (ND). Second, we examined the contribution of spelling, handwriting, fluency, and vocabulary complexity to the quality scores of these students. Both group and individual student outcomes are reported to better characterize the needs of struggling writers with dyslexia. Implications for instruction, assessment, accommodations, and policy are discussed with an eye toward reform efforts that target improved teaching and learning.
Method

Participant Selection
Participants with Documented Dyslexia. Sixty-five individuals (41 women, 24 men) were identified as demonstrating dyslexia. All participants were evaluated at the University of Georgia Regents' Center for Learning Disorders (UGA-RCLD), and criteria established by the Georgia System of Universities for learning disabilities were followed (see http://www.rcld .uga.edu for a summary of these criteria). Sixty-three percent of the participants in this group had received a previous diagnosis of learning disabilities prior to being evaluated at the UGA-RCLD. All individuals were required to have passed freshman English (English 1101) at UGA. This criterion was established to control for the level of writing instruction received by the participants in this study. To restrict participation to those with dyslexia (and not other LD subtypes), each individual was required to demonstrate significant deficits on measures of phonological or orthographic awareness as well as significant underachievement in one or more areas of reading (decoding, fluency, comprehension) . No individuals with additional co-occurring disabilities, such as attention-deficit/hyperactivity disorder (ADHD), anxiety, or depression, were included in this group of participants. Criteria for ruling out ADHD, anxiety, or depression followed the guidelines established by the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994).
The participants' RCLD evaluations included measures of overall ability, cognitive processing, oral language (including phonological and orthographic awareness), achievement, and emotional functioning. Assessment instruments were selected on the basis of their psychometric properties and usefulness with the adult population. Tests used in the evaluation process were individually administered by an interdisciplinary team of master's or doctoral-level professionals. Clinical judgment was used to interpret test results and to analyze error responses, writing samples, and data obtained from informal assessment measures. Quantitative data included results from standardized tests and informal measures. Qualitative data included information gathered from case histories, clinical interviews, and previous records that confirmed the chronicity of learning problems. No diagnoses were made on the basis of a single test score or discrepancy measure; rather, diagnoses were based on patterns of problems and errors. Table 1 provides descriptive information on this group.
Participants Without Dyslexia.
This group consisted of voluntary participants from courses being offered by the Department of Speech Communication (College of Arts and Sciences) at UGA. All individuals were attending UGA at the time of data collection. Each participant was seen in a 1-hour group session, during which the following tasks were completed: signing of a consent form, administration of a writing sample, administration of a standardized spelling test (Wide Range Achievement Test-III; WRAT-III; Jastak & Wilkinson, 1993) , administration of a broad cognitive functioning estimate (Shipley Institute of Living Scale; Zach-ary, 1991), and completion of a demographic history form. The 65 participants (41 women, 24 men) in this group were eligible for the study only if all of the following criteria were met: consent given, all research tasks completed, no history of special education services during elementary or secondary schooling, no history of any type of learning disorder, and a passing grade in a UGA English 1101 course. Table 1 provides descriptive information on this group as well.
Expository Writing Sample and Scoring
Each participant completed an essay on an expository writing topic within a 30-min timeframe. The essay was collected from the writer at the end of 30 min even if his or her essay was not completed. Standardized directions were consistent across both groups. Three formats of the essay were scored separately by two raters. These formats included the original handwritten copy, a typed version of the original essay, and a typed and edited version of the original essay. The third (edited and typed) version of each file was created by a researcher who proofread the essays for spelling mistakes, agreement problems, and punctuation errors. No content-based revisions were made by the research team. The typed and typed/edited essay versions were generated to explore the relative effects of features such as handwriting and spelling errors on quality ratings. Having word-processed files also made it easier to generate lexical complexity counts.
Holistic Scoring for Quality. All participants' essays were coded with a 4-digit number to prevent identification of any individual or group. The raters who assisted in this study were drawn from a group of raters trained and paid to score the high school exit examination in the state of Georgia. The same (experienced) raters scored one set of essays (i.e., handwritten, typed, typed/edited) on three different occasions (i.e., different months). The raters were not told that the three essay sets were from the same group of student writers. Regarding interrater reliability, the raters in this study routinely scored at least 80% interrater agreement with pre-established anchor paper scoring. The rating scale used was the same developed for scoring the high school graduation examination in the state of Georgia, which requires an essay to be rated along four dimensions: content/organization, style, sentence structure, and conventions. Each dimension was rated from 1 to 4, and the content/organization item received twice the weighting of the others. Thus, total quality rating scores could theoretically range from 5 to 20 per rater and 20 to 80 overall.
Lexical Complexity and Fluency
Scoring. As each essay had been converted to a word-processed form, it was efficacious to use a concordance program to perform various counts. The total word count (tokens) of each essay was recorded as a verbosity index. Furthermore, the number of different words (types), number of words with two or more syllables (handcounted based on alphabetical word lists generated by the concordance program), and number of letters per word were coded for each participant to provide lexical complexity indices. The type/token ratio (TTR) was an additional lexical complexity proxy for each writer. TTR represents the number of different word forms or types (numerator) in relation to the number of total words or tokens (denominator), calculated as a percentage. It is important to keep in mind that the TTR can vary with the length of a text and also depends on whether a text is oral or written (Biber, Johansson, Leech, Conrad, & Finegan, 1999) . TTR is often adjusted to control for text length. For detailed assessments of alternative lexical diversity measures (e.g., corrective formulae, curve-fitting procedures), the reader might refer to Jarvis (2002) and Vermeer (2000) . In the current study, our focus was on counts and procedures that could be performed quickly and parsimoniously by a teacher or evaluator. Thus, we used the uncorrected TTR generated by a concordance program. Finally, each essay was coded (on a dichotomous scale) based on whether the writer managed to complete the essay in the time allotted. Note. WD = writers with dyslexia; ND = writers with no dyslexia; GPA = grade point average; SAT = Scholastic Aptitude Test (College Board, Princeton, NJ); KAIT = Kaufman Adolescent and Adult Intelligence Test (Kaufman & Kaufman, 1993) ; WAIS-3 = Wechsler Adult Intelligence Scale (3rd ed.; Wechsler, 1997) ; SILS = Shipley Institute of Living Scale (Zachary, 1991) ; WRAT-III = Wide Range Achievement Test (3rd ed.; Jastak & Wilkinson, 1993 ). a n = 65.
Spelling Scoring. Each handwritten essay received two spellingrelated scores: total number of errors (tokens) and total number of different errors (types). Furthermore, each participant completed the Spelling subtest from the WRAT-III for descriptive purposes (see Table 1 ).
Handwriting Scoring. Each essay was rated using two different handwriting scales (i.e., holistic and analytic). The holistic scale was the Woodcock-Johnson III Handwriting Analysis Scale (WJ-III; Mather & Woodcock, 2001) , which required raters to select a rating from 1 to 10 by matching the appearance of the writer's handwriting to the range of samples in Appendix C of the WJ-III examiner's manual (pp. 57-58). We also included an analytic legibility scale developed for the purpose of this research. The analytic scale involved having raters code how easy it was to read and decipher the words and letters in each essay. Scores could range from 0 to 3: 3 was no significant handwriting-related trouble; 2 was occasional trouble (one or two words per page); 1 was frequent trouble (numerous words per page); and 0 meant that more words than not were difficult to decipher.
Reliability of Measures.
For all scales other than overall quality, the written products of 40 students (WD = 10 men, 10 women; ND = 10 men, 10 women) were rescored by a second examiner. Interrater reliability was .90 for the WJ-III Handwriting Analysis and .84 for our analytic legibility measure. Interrater reliabilities for more-than-2-syllable tokens, more-than-2-syllable types, spelling error tokens, and spelling error types were all .99. As noted earlier, other counts (total tokens, total types, word length) were generated by a computer concordance program.
Results
The volunteers from the ND group included almost twice as many women (41) as men (24); therefore, we matched (from a larger pool of participants with dyslexia) the writers with dyslexia to this gender distribution. To ensure that gender did not contribute to differences within and across groups, analyses were conducted on all writing variables investigated to identify any gender bias. No gender differences were found across or within groups on any of the writing variables.
Holistic Scoring and Format Analyses
The handwritten, typed, and typed/ edited versions of the expository essays written by the two groups were rated using the holistic scale described earlier to investigate the quality of writing across the three formats. An 85% overall quality score agreement was reached by the two raters. Agreement percentages by domain included (a) 85% on content/organization; (b) 87% on style; (c) 83% on conventions; and (d) 87% on sentence formation. If there had been a 2-point difference on any domain score, the discrepancy would have been resolved by a third rater. However, this condition did not occur. Table 2 presents the means and standard deviations of the holistic quality ratings across formats and groups. No significant differences were found across the different formats (handwritten, typed, and typed/ edited) for the writers with dyslexia. However, for those writers without dyslexia, differences were noted between handwritten and typed/edited versions, t(2, 128) = 3.33, p < .01, and typed and typed/edited versions, t(2, 128) = 2.168, p < .05. No significant difference was found between handwritten and typed versions, t(2, 128) = 0.86, p < .39. The quality scores were significantly lower for the writers with dyslexia than for their peers without dyslexia on the handwritten, t(2, 128) = 5.05, p = < .01, typed, t(2, 128) = 4.64, and typed/edited versions, t(2, 128) = 3.83, p = < .01.
Verbosity and Lexical Complexity
Total word count (tokens) was used as the verbosity index. Significant differ- Note. WD = writers with dyslexia; ND = writers with no dyslexia.
ences in tokens (all p values < .01) were noted between the groups, t(2, 128) = −3.871. Three lexical complexity indices were analyzed: types (the number of different words), the number of words with more than two syllables, and average word length (see Table 3 ). Significant differences were noted between the groups on types as well as number of words with more than two syllables, t(2, 128) = −3.902, and t(2, 128) = −3.748, respectively, but not on average word length, t(2, 128) = −0.846. Type/token ratios were calculated to evaluate the ratio of different word forms in relation to the number of different words or tokens. No significant differences were found between the groups on this variable, t(2, 128) = 1.582. Finally, a completion score was calculated to determine if the writer had been able to complete his or her essay within the limits. A dichotomous score (completed vs. not completed) was analyzed across groups. Significant differences were noted, t(2, 128) = 2.968; only 71% of the writers with dyslexia completed their essays, whereas 91% of writers without dyslexia finished in time.
Spelling
Spelling accuracy was analyzed across the two groups of writers, using a count of all spelling errors per essay as well as the number of different spelling errors per essay. Groups differed significantly in the number of spelling errors, t(2, 128) = 4.67, and number of different types of spelling errors, t(2, 128) = 4.88. Furthermore, to control for verbosity, we analyzed the number of spelling error tokens and types per 1,000 words of text. The groups also differed in the adjusted means for both total spelling errors, t(2, 128) = 5.83, p < .01, and total different spelling errors, t(2, 128) = 5.59, p < .01. As noted in Table 3 , for the population with dyslexia, the total spelling error mean (6.35) was almost three times that of their typically achieving peers (2.17). Not surprisingly, this same pattern was noted on the adjusted means (WD = 24.63; ND = 7.62) and different type of spelling errors per essay (WD = 21.43; ND = 6.03).
Handwriting
Two ratings were used to evaluate handwriting: a global-holistic evaluation of readability and a legibility scale. Groups differed significantly on the global-holistic evaluation of handwriting (WJ-III; Mather & Woodcock, 2001) , with writers with dyslexia scoring lower, t(2, 128) = −3.505, p < .01. Due to concerns about the reliability of these scales for the adult population and to the fact that the scoring requires a time-consuming comparison to pregrade samples (limiting their practicality), we chose to use a second legibility scale developed for this research (Feldt, 1962; Freeman, 1959; Graham, 1982; Rosenblum et al., 2004) . Group differences were not significant, however, on this in-house analytic legibility scale, t(2, 128) = −1.792, p < .08. See Table 3 for means, standard deviations, and t values for both handwriting scales.
Predictors of Quality Scores
Several writing variables were analyzed to better understand their contributions to the overall writing quality scores of writers with and without dyslexia (see Table 2 for means and standard deviations of indices). Variable selection was based on several factors: (a) use of variables identified in the literature as significantly influencing both rater judgment and the quality of writing for individuals with dyslexia (i.e., spelling, verbosity, vocabulary complexity, and handwriting); (b) considerations such as practicality and ease of calculation (i.e., counts that are easy to generate were chosen in favor of others that were time consuming or more complex); and (c) efforts to limit redundancy in the variables used to predict quality scores (i.e., eliminating highly correlated variables that could overlap and thus cause collinearity problems in the analyses). The variables initially chosen were found to differ significantly across groups: tokens, types, words with more than two syllables, essay completion scores, total spelling errors, and the two handwriting rating scores. Type/ token ratio and average word length were not included because they did not differ significantly between groups; exploratory analyses also indicated that they did not contribute significantly to prediction equations when the other variables were included. Unfortunately, tokens and types were highly correlated (r 2 = .91 for the writers with dyslexia and .90 for the group without dyslexia), a pattern that caused severe problems with multicollinearity when both were included in regression analyses (variance inflation factors were well above 10, and tolerances were well below .1). In exploratory analyses, tokens constituted a better predictor than types, so only tokens were retained. Essay completion was of more interest for examining patterns across groups than as a predictor within groups (i.e., separate regression equations). Thus, it was not retained. Retaining two handwriting legibility scores would have resulted in two highly overlapping measures (the scales were correlated .71 in the group with dyslexia and .64 in the ND group). Therefore, based on statistical (i.e., redundancy; better predictor in exploratory analyses) and practical (i.e., ease of calculation) concerns, our simpler handwriting scale was retained. Thus, the number of spelling errors was chosen as an indicator of spelling skill, tokens were chosen as a marker of verbosity, the number of words with more than two syllables was chosen as a proxy for lexical complexity, and the more ecologically valid (analytic) handwriting scale was selected as an indicator for legibility. Table 4 provides the correlations across groups and indicators chosen for predicting quality scores. Nonhierarchical multiple regression analysis was used to determine the contribution of the four chosen variables (spelling errors, tokens, > 2 syllable words, and legibility) to the variability in holistic quality rating scores (handwritten versions) within each group. Results of the multiple regression analyses indicated different relationships between the groups with and without dyslexia (see Table 5 ). For the writers with dyslexia, the indices included in the analyses explained 55% of the variance. For the ND group, only 25% of the variance was accounted for. Within the prediction equation for the group with dyslexia, words with more than two syllables, tokens, spelling errors, and legibility all contributed significantly (see Table 5 ). Examination of standardized beta weights, semipartial correlations, and partial correlations revealed the relative contributions of each variable, with words of more than two syllables, tokens, spelling errors, and legibility demonstrating decreasing contributions in that order. All variables contributed a significant amount of variance after the contribution of the other three variables was held constant. However, for the ND group, only tokens contributed Note. WD = writers with dyslexia; ND = writers with no dyslexia.
significantly to the variance of quality scores after the contribution of other variables was held constant. Legibility approached significance (see Table 5 ). In summary, regression analyses indicated that variables measuring vocabulary complexity, verbosity, spelling, and handwriting accounted for more variance in essay quality scores in the WD group than in the ND group (adjusted R 2 = .55 and .25, respectively). Moreover, each of these measures contributed significantly to the prediction equation for the WD group, but only verbosity contributed significantly for the ND group. Indices of lexical complexity, verbosity, spelling, and legibility-in that order of relative weight-contributed significantly to the prediction of quality scores for individuals with dyslexia. It appears that the spelling, lexical complexity, and legibility of the essays written by the students without dyslexia provided little contribution to quality scores, leaving verbosity as the best predictor of essay quality.
Discussion
Writers with dyslexia face cumulative challenges when required to write expository essays in a timed situation. Vocabulary, spelling, and handwriting difficulties can all become barriers to fluent productivity for these individuals. The results of this study are consistent with previous research by Gregg et al. (2002) demonstrating a high correlation between verbosity (quantity of writing) and quality (as measured by raters), suggesting that they have cooccurring functions in writing. In other words, writers who are fluent in subskills such as retrieving and penning words, spellings, and syntactical structures are better able to produce quality writing.
One purpose of this study was to investigate the influence of writing format (handwritten, typed, typed/ edited) on raters' assignment of quality scores. Unlike past research suggesting a READ effect (i.e., handwritten essays receive higher scores than typed ones), the essays of writers with and without dyslexia in our study did not receive higher scores when raters read the handwritten versions than when they read the typed versions (Arnold et al., 1990) . As the majority of high-stakes writing tests (e.g., SAT, ACT) require students to write essays by hand, concern over handwriting bias is not ancillary to any investigation of writing performance. The significantly negative influence of poor handwriting legibility on quality scores for writers with dyslexia in our study is consistent with past studies of children with learning disabilities (Berninger & Graham, 1998; Graham, 1990; Graham, Berninger, Abbott, Abbott, & Whitaker, 1997; Graham, Harris & Fink, 2000) . Moreover, researchers investigating college writers without disabilities have consistently found that lower quality writing scores are more likely to be given when legibility is a concern (Briggs, 1980; Chase, 1986; Hughes, Keeling, & Tuck, 1983) . Poor legibility could easily be influencing raters' perceptions of content and organization domains, both directly and indirectly, because a writer who is slow and laborious in forming letters and words may sacrifice verbosity as well as ideation and planning time (Graham & Weintraub, 1996) .
Clinicians and researchers have long found that underachievement in spelling is a hallmark of dyslexia in the adult population (Bruck, 1993; Gregg et al., 2001; Hatcher, Snowling, & Griffiths, 2002; Treiman, 1997) . Although even skilled adult writers are likely to make a spelling mistake now and then, individuals with dyslexia exhibit higher error rates and lower plausibility rates. In this study, the number of spelling errors per essay strongly influenced raters' perceptions of writing quality. The mean number of essay spelling errors of the writers with dyslexia (Table 3) clearly reflected a higher frequency of spelling problems (almost three times more) compared to their peers without disabilities. As with handwriting, the difficulty that a writer experiences in attempting to recall letter patterns and words consumes time that could otherwise be used for organization and ideation during the process of writing. Abbott and Berninger (1993) found a direct influence of orthographic awareness and an indirect influence of motor on spelling errors. If this pattern persists into adulthood, then for the great majority of college writers with dyslexia who demonstrate significant legibility and spelling errors, the core of the problem is likely language based. Whatever the etiology, both handwriting and spelling performance were shown in this study to influence raters' decision making.
The strongest predictor of quality scores for writers with dyslexia was vocabulary complexity (i.e., the number of words with more than two syllables). Word knowledge entails an individual's awareness of and automaticity with the meanings and spellings of words. Fluent access to and flexibility with vocabulary and spelling patterns are essential to writing performance (Adams, 2001) . Word knowledge has reciprocal relationships with topic knowledge, oral language, and reading comprehension abilities. In our study, we estimated word knowledge in three ways (number of words with more than two syllables, number of word types, and number of spelling errors). All proxies were strong predictors of quality scores and differential performance across groups.
One might conclude from these results that poor spellers rely on the words they can spell, which might limit their vocabulary selection. Although this hypothesis might be true for some writers, it does not apply to all poor writers. Evidence of less sophisticated vocabulary choices in the essays of writers with dyslexia might reflect a far greater problem with the conceptual and semantic aspects of word knowledge. In areas such as reading decoding, reading comprehension, and spelling, vocabulary knowledge has been found to be a strong predictor of performance for young adults with and without dyslexia (Gregg, Hoy, et al., 2005) . Based on these patterns, writing curriculums designed for middle and high school students with learning disabilities should provide plentiful opportunities for vocabulary development. Vocabulary instruction should be a strong component of all writing classes, particularly in the following areas: exposure to different word meanings; building of conceptual, morphological, and semantic frameworks; developing strategies to access prior word knowledge; and providing application of meaningful vocabulary experiences (Carlisle & Rice, 2002; Johnson & Pearson, 1984; McKeown & Beck, 1988; Nagy, 1988; Stahl, 1999) .
It is important to recognize that the students with dyslexia in the current study obtained lower quality scores than their peers even when the writing samples were retyped and edited for spelling, punctuation, and grammar. This finding suggests that spelling and handwriting performance alone cannot explain differential quality ratings. Our editing did not change the word complexity, cohesion, or coherence choices made by these writers.
An additive effect could be occurring, with difficulty in recalling spelling and sentence patterns leading to cohesion and coherence problems. However, difficulties with cohesion (microstructures) and coherence (macrostructures) might be contributing to the quality of writing beyond spelling, handwriting, and sentence structure. A better understanding of the multiplicative effect of these cognitive and linguistic processes is critical to identifying effective interventions for adolescent and adult writers with dyslexia.
Individual Level Profiles
Several years ago, Buly and Valencia (2002) conducted an excellent examination of students who failed statewide reading tests by looking at their group scores and then probing beneath these scores to investigate individual profiles. With an eye toward the instructional and accommodation implications of our research, we also chose to look within our groups to examine individual performance. We identified four distinctive writing profiles that we thought represented much of our data (three writers with dyslexia and one writer without dyslexia). Table 6 provides their scores on the indices examined in this study. Group differences are essential for professionals to examine, but individual writing profiles hold the key to improved intervention and accommodation selection. Group analyses can easily mask individual variability; as a result, some professionals may find themselves depending on scripted decision-making procedures when selecting writing interventions or accommodations (Goodenough, 2001 ).
Amanda.
A college junior majoring in psychology, Amanda was first diagnosed with dyslexia at age 6. As a preschooler, she had trouble recognizing letters and sometimes wrote numbers or letters backward. During adolescence, Amanda continued to experience literacy delays and began to exhibit perfectionist tendencies. She stated that in college, these problems had led to poor grades on many tests, forced her to take a reduced course load, and caused her "to question [her] intelligence on a daily basis." Amanda's current evaluation confirmed past reports, identifying high-average estimated abilities, strong verbal skills, and orthographic (i.e., visual) dyslexia. Her impromptu writing was indicative of problems with spelling, grammar (e.g., attention to word endings), cohesion, and time management. She had been taught to use prewriting and organizational strategies, but she spent so much time rigidly applying them that she was unable to complete her essay in the allotted 30 minutes. Her strengths with vocabulary sophistication (> 2-syllable words) were masked by her poor spelling, handwriting, and fluency. Certainly, accommodations such as extra time and a word-processor with a spell checker would enhance Amanda's performance on timed impromptu essay writing. Specific intervention focusing on spelling, free writing (Elbow, 1973 (Elbow, , 1981 , and text monitoring strategies (Graham & Harris, 2004 ) might also be useful to Amanda. Above all, she should be encouraged to use alternative media and technologies (e.g., audiotext, e-text, screen readers) to enhance her literacy skill development (i.e., micro-and macrostructures), but even more so to help her continue with the acquisition and demonstration of knowledge. Crystallized knowledge (world and academic) has been found to be one of the strongest predictors of success with reading comprehension and written expression in the adult population (Floyd, Gregg, & Keith, 2005) .
Beth. Perhaps because she attended a small, parochial school throughout her compulsory education, Beth had never been referred for testing until age 19, when she sought an evaluation at the end of her first year in college. During that year, she encountered increasing difficulty in understanding lectures and completing assignments and tests in a timely manner. She reported a history of problems related to language comprehension and expression, sustained attention during lectures, and reading retention. Beth's current evaluation revealed average estimated abilities (with nonverbal strengths and verbal weaknesses) and evidence of language-based learning disabilities. Her impromptu writing was notable for a lack of fluency (she often erased and rewrote phrases and sentences), a reliance on basic vocabulary choices, and numerous vague or awkward word and syntax choices. She did not complete her essay within the 30-minute time limit. Beth's type of writing profile, characterized by reliance on simplistic vocabulary (types; > 2-syllable words) and immature sentence structures, requires direct intervention and strategy development in word knowledge and syntax. Interesting enough, her handwriting legibility was average. More than likely, accommodations such as a spell checker or extended time would enhance Beth's quality score only marginally.
Yvette.
A second-year college student majoring in speech communications, Yvette reported no history of special education placement, psychological difficulties, or symptoms associated with learning disabilities or ADHD. She participated in this study to fulfill a research requirement. Yvette's essay lacked a traditional closing paragraph, but otherwise it suggested good critical thinking skills and no difficulty with spelling, grammar, or mechanics.
Zadie. Zadie, a third-year college student, hoped to become a kindergarten teacher. She reported a long history of dyslexia. A hard worker whose effort and study habits had helped her, Zadie noted that she was struggling to keep up with coursework. Her current evaluation revealed high-average to superior abilities and cognitive deficits in several areas associated with dyslexia (phonological awareness, orthographic awareness, and rapid naming). Her impromptu essay, which relied heavily on narrative elements and informal markers (e.g., contractions), contained a significant number of spelling errors. She later told us that she tried-as she typically did during timed college writing tasks-to maximize efficiency by "dumbing down" her word choices (i.e., using words that she knew how to spell) and focusing on content rather than on the minor mistakes she was bound to make. Accommodations such as a spell checker and extended time would allow Zadie to better represent her strong vocabulary and ideas.
Summary
The results from both the group analyses and the individual writing profiles provide important information about the difficulties facing many adolescents and young adults with dyslexia during timed impromptu essay tasks. Unfortunately, many professionals depend on standardized diagnostic writing tests to predict the future performance of students on timed essay writing. Such measures were never designed for this purpose, however. Rather, they were intended to be global screeners of a student's overall writing performance on very structured and contrived tasks (Gregg & Hartwig, 2005) . The applicability of many of these tests to timed impromptu essay writing at the secondary and postsecondary level is tenuous at best. Unfortunately, a majority of teachers and psychologists lack expertise and experience in evaluating writing samples. Writing samples provide authentic measures of a student's writing performance that can aid professionals in determining effective writing instruction and individualizing specific technologies and accommodations.
One of our goals in this study was to identify practical writing indices that clinicians could use practically in evaluating and monitoring writing productivity for adolescents and adults with possible dyslexia. Because writing quality scores are the benchmark for students passing high-stakes tests, we started with identifying markers that significantly predicted these scores. For students with dyslexia, writing indices such as tokens, types, type/token ratio, word complexity (number of words with more than two syllables), handwriting legibility, and number of spelling errors provide professionals with important data for intervention and accommodation decision making. Several free online concordances provide a quick way to count the specific linguistic features (types, type/token ratios, word complexity proxies, etc.) that we found predictive of quality writing (e.g., Böckel, 2002; Salzmann, n.d.) .
Writing fluency is highly predictive of quality scores on timed impromptu essay tests. As noted earlier, only 71% of the writers with dyslexia in this study completed their essays, compared to 91% of their peers with no disabilities. The critical question is, why are these completion rates and verbosity (total words per essay) counts so low for adolescent and young adult writers with dyslexia? Answers to this question will lead to better identification of effective instruction and accom-modations. However, the causes of low productivity counts for this population are not homogeneous. As noted in the section on Amanda, difficulties with writing fluency can be related to problems with spelling, organization, and text-monitoring strategies. Beth's fluency, on the other hand, was apparently more influenced by word and sentence knowledge. The selection of interventions and accommodations should vary across these learners. Simply providing extra time to write an essay or allowing a spell checker is not going to be the solution for all writers with dyslexia.
A key finding from this research is the importance of providing a plethora of positive and constructive writing opportunities for students with dyslexia, who need more practice than their peers to develop fluent writing productivity. Whereas writing strategies, grammar rules, accommodations, and technology are all useful tools in the process of writing, they should supplement-not constitute-the entire writing experience. Elbow (1981) summarized this idea as follows: "Any structure that you dream up before actually getting your hands dirty in the writing itself is apt to be like a plan you work out for travel in any unfamiliar country; it usually has to be changed once you get there and see how things really work" (p. 45). Many writers with learning disabilities have good ideas; they simply need more opportunities to practice written expression using assistive technologies and writing strategies-as a means, not the end to writing instruction. Whether one "writes" with a pencil, word processor, or voiceto-text technology is not the critical point. The key to developing writing productivity is writing practice. A great deal of time is spent with poor writers on ancillary writing accoutrements (e.g., strategies, technology), using contrived and highly structured writing tasks. Perhaps some of this time would be better spent simply providing students with authentic opportunities to write text in safe and encouraging environments. 
